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(57) Abstract: Novel vitamin D 3 derivatives 
having substituents at the 2 a -position, which 
are represented by general formula (I), wherein 
R 1 is a saturated aliphatic C r C 15 hydrocarbon 
group which may be substituted with one to 
three optionally protected hydroxy 1 groups; and 
R 2 is a saturated aliphatic C r C 10 hydrocarbon 
group optionally substituted with one or more 
members which may be the same or different 
from each other and are selected from among 
hydroxy 1, halogeno, cyano, lower alkoxy, 
amino, and acylamino, with the proviso that 
when R 2 has only one carbon atom, it must have 
a substituent. 



wo pi/16099 ai i hhi irnim » mm hib nn i » m qui inn mil mn mi iimn jih im »n 



(84) liJtH (Oim): ARIPO (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), 7 -> T ft!* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3-D y /iftfff 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



(57) 

*^^<i;0, -HRSC (1) 





(I) 



£^8fr 1-15 (DfiS?nJlil»^^k7K^S^^L, 



WO 01/16099 



PCT/JPOO/05743 



mm 

la, 2 5-yk Kn^lf*5 >D,&ttt;fc£T5«teiStf^ >D,fct;& 

l/fc/^oT, dtl^H^S >D^Of^ffl(7)'4 I T" ; fo^(Df^ffl^ffin 

5-^fcFn*->fcf^5>D,) OA^gfcfrK 2 a - j^^US&aWA-TS £ h*^ 5 
>D§^* (VDR) me>m&±%.TZ>Z\tfimWLm2> (K.Konno, to, Bioo 
rg. Med. Ch em. Lett. , 1998, 8, 151) . $Slc, 2 a - ^3^SWigA£#jtIg&0 2 
o - x tf {bt Sffl^frits c £ o , v D Ri&&^Jn3SWJc±#-r s £ <t 
fe#^^nTli-5 (T. Fuj ishimaffe, Bioorg. Med. Chem. Let t. , 1998, 8, 2145) „ 



WO 01/16099 



PCT/JPOO/05743 



25 1 ~ 1 5 cDtSfnflgTOj^{t;7K^S^^L, 



10 



15 



20 
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— *!5£ (I) , (II), (III) K*5^T, R'U»SKttkKo + y^ 

Ko*->^>3\M/S, hHn+yA+yJH, x^;u&. yawn, ^5P;k« 

— flSiC (I) , (II) , (III) lc*3liT. R l tt»SL<ttl|@cD7jc^S 
*fctt«SI$tife*BIS7?fiSi$tiTiriS^3!iSc 1-15 ©ffljftHliffirifeKft:*^ 

*^^> # t-fi^Kte, 4-th'0 + y-4-^fM>?;HT$'5, 
*»WOl#tjBF*LVWb^«Jtt, (5Z. 7E) - (1S..2S. 3R, 2 0 
10 R) -9, lO-tn-5, 7, 10 (19) -nux? hijx>-2-t Kn 
*->*^;U-l, 3, 2 5-hUt-;k (5Z, 7E) - (IS, 2S. 3R 
. 20R) -9, 10- fen- 5. 7, 10 (19) -n UX? b 'J X>- 2 - 
(2' -kh'D + J/l^W -l, 3, '2 5-h'Jt-Jk <5Z, 7E) - ( 
IS, 2S, 3R, 20R) -9, 10-t3-5, 7, 10 (19) -nkX 

is *HJx>-2- (3' -tHa^a^) -l, 3, 2 5-HJ*-;k 

(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10— fen- 5. 7, 1 

0 (19) -ni/^h'Ji>-2- (4' -kHn*i/^;w -i, 3, 2 
5-hU*-;k (5Z, 7E) - (IS, 2S, 3 R, 2 0 R) -9, 10- 
-fen-5, 7, 10 (19) -□L/7,^hUX>-2- (5' -kKo + M> 

20 ^;W) -1, 3, 2 5-HJ:*— Jk (5Z, 7E) - (IS, 2S, 3 R, 2 
OR) -9, 10— fen- 5, 7, 10 (19) -nkX*MJX>-2- (6 
-kHD^J/JW -1, 3, 2 5-h'Jt-Jk (5Z, 7E) - (1 
S, 2S, 3R, 20R) -9, 10— fen-5. 7, 10 (19) -HUX^ 
hUX>-2-X5P;U-l, 3, 2 5-h'J*-;k (5Z, 7E) - (IS, 

25 2 S, 3R, 20R) -9, 10— fen-5, 7, 10 (19) -HkX^h'J 
X>-2-7*D^-l, 3, 2 5-HJ*- ;k (5Z, 7 E) - (IS, 2 
S, 3R, 20R) -9, 10— fen-5, 7, 10 (19) -nkX^h'JX 
>-2-^;U-l, 3, 2 (5Z, 7E) - (IS, 2S, 

3R, 20R) -9, 10— fen- 5, 7, 10 (19) -3^h'Jl>- 
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2 1, 3, 2 5-h'Jt- ;k ;fc«fctf. (5Z, 7E) - (IS, 
2S. 3R, 20R) -9, 10-t3-5, 7, 10 (19) -nl/X*HJ 

x>- 2 1, 3, 2s-hv*-)Vfr%i&znt>\%wsi'znz>{k& 

15 fc*. *UiS*^3g-rsffi5fe*S©S«l < i:^<5aiST«S«FS5pi l - 2 4 1 6 
— ^ (I) tc^T. R l «l~3<@(D7K^S*/itt^$tl/i:7K^STMm 

^nr^xfecti^M 1-15 o^fn)iia^j^{b7K^^T. 

tf;us, n-y^;us, s i -y^s, ten 

fr. ^>^)vm. ^->;u». 's^juas, x^-jus 

*sa«gtfe>n, $f^L<«3-^^;uy^;i/», 3 -x^;u^>^;i/*, 4-* 

25 -*^;w\=¥->;ug, 6-^^;^^;^ 5 -x^i/^y^us, 4- <n 
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U<ttl*^tt2T?*0, ££>t;:$?£b<telT&3 0 7KffiST«jft$nTlriS 

X, 3 -t Fn^>-2-*^;i/:/nt?;i,s, 2, 3-ykFn^>-2-^ 
)Vfu\i)Vm. 2-x?JI/-2-kh'o + y^S, 2-1^-3-hh'a 
^->^JkS, 2-X^;U-2. + 2-kHn^y- 

2- (n-ynt!;i/) ^>3=-jpg, 3-kFo^->-2- (n-ynkJW ^> 
10 2, 3-ykh'o4y-2- (n-^Dk^) ^>^;US, 2-kKn 

*~>- 3-*5P^:/:F;i/S, 3-tHo^v-3-^^;U^;PS, 4-kh'o 
3-^^;i/^;i/S, 2, 3-ykKD^y-3-^Wf;i/S, 2, 

4-f/hh*n^v-3-^5 1 ;i/y5 1 ;yS> 3, 4-ykHD + y-3-^W 
3-1^-2-kh'O^yOfJH, 3-I^-3-tKO + y 

15 ^>^JVm. 3-X?;i/-4-kHD+M>fjH 1 3-X^;i/-2, 3-iS 
kKO^y^yfjH/3-X^-2, 4-ykHO + y^y^H, 3 -X 
f=-JU-3, 4-ykHD^y^^JH, 2-kh*D + y-3- (n-y^Ptf;!/ 
) ^->;y^ 3-kKn^5y-3- (n - y'o kf;i/) ^fWUS, 4-tKo 
*v-3- (n-zfu\d)V) 2, 3-yk Fn + y-3 - (n-y° 

20 Otf;W ^\^->;Ug, 2, 4-ykh*Dtx-3- (n-yok^) 'X^^JUS 
> 3, 4-ykh'D^y-3- (n-^PtfjU) ^v^g, 3-kKo^>- 
4 -^3MI/^>^S, 4-tiKa^^-4-^5 1 ;U^>^;US> 5-kKo + 
->-4-^^;^>^;US, 3, 4-ykFo + y-4-^^K>fJH, 3 
, 5 -v^fc Ka^v-4 -*5MU^>^;Ug, 4, 5-ykFD^y-4-^? 

25 )l^>^)Vm. 4 - i?Jl/ - 3 - k K n*j/^ 4-x^-4-hK 

□ *S"v£->;i/g, 4-X^-5-kFo + y^yM, 4-X^;i/-3, 
4-^kHn^>/^S/JUS. 4-X^-3, 5-ytFP + y^yJl/S. 
4-X^;i/-4, S-ykHn+y^yiH. 3-kFD^>-4- (n-:/ 
u\d)V) ^-f^^m. 4-kFP + y-4- (n-^otf;W ^y^Ml^ 5- 
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(n-^nWW 's^JUg, 3, 4-yhFn+y-4- ( 
n-ynt!JV) 3, 5-yhh*0^y-4- (n - :7p t!^) 

4, 5-^kKn*i/-4- (n-yotfjU) 4-tHa 
^->- 5 -^^JU^v^S, 5 - 1 Hn^->- 5 -^.^;i//\^->;ug, 6 -h 
5 Ko + y-S-^fM+yJH, 4, 5-ytHn^y-5-^Jl/^yj|, 
4, 6 -fyt: KP^->- 5 -*^;W\^->;US, 5, 6-ytHo+y-5 
5-X^-4-tHa+->A7'5 1 JH, 5-X5P;U-5 
-hKn^yAyfJH, 5 - l^- 6 - t F n+yA^JH, 5-xgMW 
-4, 5-ytFa+y^m 5-X3MI/-4, 6 - Fn + v^y^ 
10 S-X^Ml'-S, 6 -i/t HD^f>^\7°^;i/S, 4-t b*D=lr->-5- ( 

, 6-tHQ+y-5- (n-Zfuif)V) 4, 5-yth*o+y- 

5- (n-^DhMl/) ^-^7^;^ 4, 6-yth'o^y-5- (n-yntf^ 
) ^3MUg, 5, 6-ytFa^y-5- (n - 7°p tf;0 5- 

15 tKn^y-6-^fWf;H, 6 - t Kn + y- 6 - ^^K^f 
7 - k H O+y- 6 -^^JK^JH, 5, 6 - ~>*t Kn^y - 6 

5, 7-ytHD+y-6-/fWf^i, 6, 7-y*tHD+ 
f>- 6 -^^U^^^I/S, 6 -X^Jl/- 5 - t Fn + yti'fM, 6 -X^- 
)V- 6 - 1 Kp^S/^^S, 6-x^JU-7-t Kp^-v^-^US* 6- 

20 x^;i/-5, 6-ybKn^yti'5 1 JH 1 6 5, 7-ykh'a+y 

^^P*, 6-X3\>U-6, 7-ytFD + yt^fJH. 5-tHn + y- 

6- (n-^nkf;i,) yxjug, 6-kKo+->-6- (n-yatf;u) yx;u 
7-kh'o^y-6- (n-yakJW /x;US, 5, e-fytHn^v-- 

6- (n-7°Otf;i/) y-JH, 5, 7-yhFD+y-6- (n-y'uKM 
25 /x;US, 6, 7->?t: Kp=^v-6 - (n--/okJW ;-Jl/Sf©iftlK 

^j^fcTK^gwwe.nSo if^KH 4-th*a=irv-4-^^;u^>^ 

JUS, 4-X^;i/-4-bh*P^~>^iy;i/^ 5-kFn^y-5-^fJK 
3p->;UX, 5 -x^;i/- 5 -t Hn+y^JUfT^D, L< 
. 4- t h*p^->-4-^^;i/^>^s-e^-5o 
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— «s; (i) . (in. din <DR i iz$>vz7mm<D&mmtisTit 

, ^U;u«, fcfA*p<;i/S, ^>y-i-;u*, * N*->#;u#-;ux, ih+y 
t e r t-yh^y^;^r^S, ^>yM^y*;^z;H 

15 atfe^ nostra, i«±©aifts*^-LTt»Tt>«fciiigiR7;u^;us^fcn 

L<te3Btt£nfc->»J;P£«:^T. B»^U;Ug©#£LWa|£LTtt, HJ 

* ^;i/~> u h 'J x^;u-> y jus, h u < v y p t°;u-> u t e r t - 
yf;k>*7xz^y"j;n, ten - y^Mi^*^^ u ;us^df^tfbn 

20 So 

BSiy^^usttt i «±©B«iaiTB«i$nT^s7;wuai$^L, £ d 

PS, 75/S, 7mm, 7)l*r)Vm, 7;Wt*yS, 7y;^yS, X 
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-«5£ (i) . (in, din iz^x, R*iiffiaBimmmitokm&& 

JM"=*- is ft W LTt/>T feck ^ 7i"Jk7i^W ;i/ 
15 S> t e r t-^h^yAM-JH, ^/yM^yA^JUf^bl; 

telT&So 

20 RW, tHD+y^fJk tHD^ylfJk fc H P+y^P kf )l>, th'P^ 

«^ (I) ©fl^te©^. #3:LWt^lfc£LTtt. 1 a, 2 5 
- i?k HD + -> - 2 o - k KD^>^^ 5 >d 3 , la, 2 5-vkKD 
2 a-k Ko^->x^;Uti^5>D3, la, 2 5- ykh'D^>-2a 
-k Ha^">yDtf;i/t*^5>D 3 , la, 2 5- ykh'D^y-2a-kh'P 
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+ ->^;i't:^5 >D 3 , la, 2 5- yth'D4y-2a-kHD+M>f 
5 >D 3 , la, 2 5 - yt h'D+y- 2 a-k h'O + y^y^t'^S 
>D 3 , la, 2 5-yhHn+->-2 a -X^Uti^S >D 3 , la, 2 5-y 
kHD + y-2a-^P(fJl/k^$>D3 1 la, 2 5-yth'D^y-2 a- 
5 y^;Hf^5 >D 3 , la, 2 5- ykKD^y-2a-WJ|/k*^S>D 3 fe 
cktfla, 2 5 ->?t h*P^->- 2 a-^->;Hi^5 >D 3 7$^f <=>tl§„ # 
^$f*LV^#W^#JtUT«, (5Z, 7E) - (IS, 2S, 3R, 20 
R) -9, 10-t3-5, 7, 10 (19) -nUX? HJX>- 2 ~ h KP 
^vpWP-I, 3, 2 5-h'Jt-;k (5Z, 7E) - (IS, 2S, 3R 
10 , 20R) -9, 10-ta-5, 7. 10 (19) -□UX^hUX>-2- 
(2* -tFD+ylfjl/) -1, 3, 2 5-h'Jt-JK (5Z, 7 E) - ( 
IS, 2S, 3R, 20R) -9, 10— fen- 5, 7, 10 (19) -HUX 
^MJX>-2- (3' -t HD^->ynt°;U) -1, 3, 2 5-h'J^-;k 
(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, lO-tn-5, 7, 1 
15 0 (19) -nl/X^MJx>-2- (4* -tHD + y^JW -1, 3, 2 
5-h'Jt-;k (5Z, 7E) - (IS. 2S, 3R, 20 R) - 9, 10- 
■fe3-5, 7, 10 (19) -□l/X^h'JX>-2- (5* -th*D + y^> 
^JW -1, 3, 2 5-MJ:*-;k (5Z, 7E) - (IS, 2S, 3R, 2 
OR) -9, lO-tn-5, 7, 10 (19) -□ 1/7^ MJX>- 2 - (6 
20 ' -tKP + y^yJW -1, 3, 2 5-hUt-Jk (5Z, 7 E) - (1 
S, 2S, 3R, 20R) -9, 10-t3-5, 7, 10 (19) -nVXZ 
b'JX>-2-X?;U- 1, 3, 25-HJ3— ;k (5Z, 7E) - (IS, 
2S, 3R, 20R) -9, 10--fen-5, 7, 10 (19) -3U*^HJ 
X>-2--7°Otf;U-l, 3, 2 (5Z, 7 E) - (IS, 2 

25 S, 3 R, 20R) -9, 10— fe3-5, 7, 10 (19) -3l/7^hUx 
>-2-^;U-l, 3, 2 5-hiJt-;k (5Z, 7E) - (IS, 2 S, 
3R, 20R) -9, lO-ka-5, 7, 10 (19) -3UX^hUl>- 
2-^>^;U-l, 3, 2 *5«fctf. (5Z, 7 E) - (IS, 

2S, 3R, 20R) -9, 10— fen- 5, 7, 10 (19) -XTUX^hU 
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X>- 2 -^>-;U- 1, 3, 2 5-hUt-TO5, 

#589§<7>-«5fc (i) <»<£&to<D&i&mzto%m.m2tii3i\,*i!ft. m?l& tab 

^(0d:5^Ot^S>D^i:UTH fll*.**. #HPS6 1 -2 6 7 5 
10 5 0. #Bfl¥6 - 7 2 9 9 4, 4*08^.6 - 2 5 6 3 0 0. #g?4-5 0 3 6 6 
9 . ^¥4 -5 0 4 5 7 3, ftmW- 1 0- 1 8 2 5 9 7^, MffitefflWO 9 4 
/1 4 7 6 6. i^lWO 9 5/2 7 6 9 7 fcSE*fc<0tf*5 >Dfj§Sffc£ 

15 £?U NaBH 4 3S7C'rSil < i:l3«fcO SfitClTKKSS^rrST;^— ;Wk 

V S £ *TT 5 h >\Y&m%:%. £ 6 K 8 ^ V S £ 7* □ =E * 9- V >g \z$t 

2 0fi[H««i»*W-rSAIRft'&«5tt^ftl-e*O, 0»J*tf, K. Konnoftil (Bioor 
20 g. Med. Chem. Lett. .8(1998), P. 151-156) SfcteT. Fuj ishimaffi (Bioorg. Med. Che 
m. Lett. , 8(1998). P. 2145-2148) lCffi*c3nT^<5. 

2 amzmmm&^&Amik&mz. Ttz(Dmffimizm^&jj&T\ 1. 2 

-0—fV^ot!Uf>-Q!-D- (R) -^->D777- X^£tBfM7lf<hb 
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^ffi^o-fb^tt, M^-tw^L^s^ mmm. mmm. mnm. m&m 
* m&mmt£>b\z. m^tmm\zmmiLxm^<Di^tif-^L<, t<D 

10 ay, mmm, mm&jmu mm&m\i*>nz>. 

^m^it^o^mmtmzm^nr. mn&j*x*>#mn&j§- mm 

ffimn&s-. wsLPi&i*s m&skttz) xh&i*. 
*f&m<D<t&®<D&j*m\z* ttmmm, 
, *fcS#iisK. mmmz£vmgm$iTzz£tfx%z>i)i, -hkk&^-mot 

15 IttT, J&A 1 B^fcO 0 . OOUg-0. 1 At gOfgB, £?i;L<«0. 
0 1 MgilT% &#g<Z>±EB£LTte/&A 1 BlfcOlOOag-lOOOO 
MgCDfgffl, »*U<tt2 0 0 m g~ 1 0 0 0 ix B<D^mftxm$lX%. 101 
~ 3 H»:»tni84t5 31 

20 HMgiJ 

25 mfiWlTfrofcSJS^^— A^TIE^T. 
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c5 o 

O Z> 
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(1) 5-0-fcfMD<;i,-l, 2-0--fyyo^ijf>-a-D-^yP 
7 ^ J — X (5-0-Pivaloyl-l, 2-0-isopropyI idene- a-D-xylofuranose 2 
) (Dtifc 

1, 2-0-fV^Dt:tjT>-a-D- + yO77y-X Uk&VBl* 15 
5 ■ 0 g, 7 8. 9 mmol) ^tf U v>> (70mL) T;W=f >»fflHtT 

OttC^Uci, hU^^;U7-fe^;U^o>J H (9.9 g , 82.2 mmol) £2 
^MA^tTtSTFLfc. Kfet&tt<D&&<Dm&iZlommit&L1Z&* Me OH (5 
mL) £fln;UM8Lfc. S^^yXfJH- (500 mL) KJSflPL. *-n& 

-en^moo mL©*. ^fp^ai^K^, taftiaw*, ^o^tkt^l 

10 fc. tRJI «100 mLO^X^JUx— -T^UTSEfl&tiJLT. ftCylfJU-xJH 
t^feHrfc. ^^nfcx-^UgSrfig^^^^^^ATK^L, Life 
. ISSiyU^W^A^OYh^y?^ - (graSx^W^-tf^ 1:4) KJ: 
OfMSU *Sfi«M*©ffc-&«l 2 (18.7 g, 86%) £f#fc„ 

[a] 20 D 2. 69 (c 1.00, CHC1 3 ) ; 'H NMR (400 MHz, CDC1 3 ) 6 1.22 (s. 9H), 1. 

15 32 (s, 3H), 1.51 (s, 3H), 4.10 (d. lft J = 2. 8 Hz). 3.78 (bs, 1H), 4.17 
(dd. IE J= 5. 6. 11.2 Hz). 4.25 (ddd, 1H, J= 2. 8. 5.6, 7. 2 Hz). 4.50 (dd 
. 1H. J= 7. 2. 11.2 Hz), 4.56 (d, 1H, J= 3. 6 Hz). 5.93 (d, 1H, J= 3. 6 Hz) 
; HREIMS C,,H l9 0 6 (M + -CH 3 ) th#M 259. 1 182. SO^ffl 259. 1 182. 
(2) 5 -O-tTAa-f ;U- 1, 2 -0-< V^n ti 'Jx>- a-D-X'J XD 

20 - 3 -^yy-JzrJ—T, (5-0-Pivaloyl-l, 2-0-isopropyl idene-a-D-erythro-3 
-pentofuranose 3) <D%f& 

{b-o-^2 (10.5 g. 38.3 mmol) &v^na*^> (800 mL) fCigJBU MT 
-tf^-^-f h(75 g)iPCC (tf'J^X^A^cm^D^-h) (36. 5 g, 169.4 mmo 
D&ftlTL. 3P$IHM*#L-;fc. S^S:^1t>(800mL)T^Lfe^ML, » 

25 Hlb^Co i^Sy'J^yj^^A^DYh^?^- (H^X^MW^I^ 2: 
3) TiSU, &fiifttt0^h>#T&*{fr&&3 (10. 2 g, 98%) £t#fce 
[a] 20 D 4.19 (c 1.13. CHC1 3 ) ; 'H NMR (400 MHz. CDC1 3 ) <5 1. 18 (s. 9H). 1. 
44 (s, 3H), 1.48 (s, 3H). 4.23 (d. 1H. J = 3. 2. 11.6 Hz). 4.37 (dd. 1H, 
J- 1.2. 3. 2 Hz). 4.39 (dd. IH. J= 3. 2. 11.6 Hz). 4.57 (dt. 1H, J= 1.2, 3 
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.2 Hz). 6.10 (d. 1H. J- 4.4 Hz); HREIMS C I3 H 20 0 6 (NT) fUMt 276.1260. mi 
JtM 276. 1262. 

(3) 5-0-^^^-1, 2-0-<V^'atfij7 f >-3— r^->- 3 
-C-^fI/>-a-D- + yD-^>h77/-X (5-0-Pival oyl-l, 2-0-iso 
5 propyl idene-3-deoxy-3-C-methylene-a-D-xylo-pentulofuranose ita^J4) (D 

^)Vb U 7xX ;U*X*x ^AZfusS. H (7.7 g, 21.6 mmol) £THF (100 m 
L) izm&Ts ifflTl. OM NaHMDS ( h U ^^l/^ U M 75 

K) <DTHF»?fc(18. 0 mL. 18. 0 mmol) SiTLfc. Stfifc^iSILfcKJ&ifcS 
10 Sfltl. 5BSIUM*#Lfc!£» T;U=f>^H^T- 7 S'ClCJ'&aiL, te£#j3 (4.3 
g, 15. 8 mmol)£ffe*K:fln*.jfc. £ffi?£&30#P^©iSST8Bfc^ gfilcML 
$b{3l^tl^b/zcS^$:O c C{C^LTMeOH (10 nL) ^Jn^LT^X^x 
— tMU (200 mUT?«f{U fiSI&JfiffcT^X ? A?K (100 mL) tfSfn&JgjJc (10 
0 mDT^n^nSlEl^Lfco TfcB&yX^-JUx— (100 mL) T3lslifiHiU 
15 f.nfcX-fiH t^t)tfc. x— r-JUSSrBSKv^^^A-eKJSL, 

1f> 1:9) TftfSlU Mfe^COXl/^ >ft-e$>Zfc&to4 (3.6 g, 85 W £ 

[a] 20 D 13.45 (c 1.31. CHC1 3 ); 'H NMR (400 MHz. CDC1 3 ) <5 1.20 (s. 9H). 1 
20 .39 (s, 3H). 1.52 (s, 3H). 4.19 (dd. 1H, J = 4. 8, 12. 0 Hz), 4.23 (dd. 1H 
. J= 3. 6. 12.0 Hz), 4.91 (dd. IE J= 1.2, 4.0 Hz), 4.94 (td, 1H. J= 2.6, 
3.4. 4. 8 Hz), 5.22 (t, 1H. J= 1.2 Hz). 5.48 (dd. 1H, J= 1.2. 2. 4 Hz). 5 
.87 (d, 1H, J= 4.0 Hz); HREIMS C 13 H I9 0 5 (T-Me) fl-JUt 255.1235, MMM 2 
55. 1232. 

25 (4) ^>v;U5-0-tfA*n-r;P-3-T-*^^-3-C-^^L->-a-D 
-+'>D-^>h77;-7 (Benzy 1 5-0-P ivaloyl -3-deoxy-3-C-me thy 1 ene- a - 
D-xylo-pentofuranose it"a^l5 a) £1>is)V 5 - O- t:V\*nK )V- 3 -^Hr^r 
3 -C-J-T-Uy- 0 -D-3rvO-^> V7?J— X (Benzyl 5-0-Pival 
oyl-3-deoxy-3-C-methylene-/3-D-xylo-pentofuranose it^^!S5b) CD-£fi£ 
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fb-&#»4 (3.2 g, 11. 9 mmol) <h^>^;UT;U3— ;K8. 0 g. 74. 1 mmol) £ h 

;i/x> (22 mDic^b, ortc^L^c^, 4. om ^\t^m-^^ymm (1 

0 mL, 40.0 mmol) £2ra*:;t„ Kfom&MUizmL, 16B#^it^Lfe^, :/X5MU 
x-^;M£8£(200 mL)T«5Lfc 0 ttLfc»ot:USlb, g^fnSWzKO 
5 00 mDT'ffnUfe^ $6^M^^tl-?-*tl50 mLc7)7K, tgfn^7KWn^n 
30^bfe„ 7KJi£>?X5P;Ux— (50 mL)T3[5J}MiU ^{^btlfex- 

a*7A^P7h^77^- (BfcBtX3\Jl,/'\*ij-> 1:4) Tf&SSU 
T)Vu-)VW-T:$>Z>ikt>mS a (2. 2 g, 58 X), 5 b (1. 22 g. 32 

10 95) 

5 a : [a] 20 D 19. 56 (c 1. 23, CHC1 3 ); 'H NMR (400 MHz. CDC1 3 ) 6 1. 20 (s. 

9H), 2.26 (d. IH, J= 11.6 Hz). 4.18 (dd. 1H. J = 4. 8. 12.0 Hz), 4.60 (d. 
IH. J= 12.0 Hz), 4.73 (ddt, IH. J- 2.4. 3.4. 4.8 Hz), 4.81 (d, 1H, J- 1 

2.0 Hz). 5.15 (d, IH, J=4.4Hz). 5.18 (t, IH. J= 2. 4 Hz), 5.39 (t. IH, 
15 J= 2.4 Hz). 7.34 (m. 5H). 5b : [a] 20 D -4. 00 (c 1.07, CHC1 3 ) ; 'H NMR (4 

00 MHz, CDCI3) <5 1.27 (s. 9H), 2.61 (bs. IH). 4.14 (dd. IH. J = 6. 8. 12 

.OHz). 4.19 (dd, IH, 1=4.8. 12. 0 Hz). 4.42 (t. 1R J= 1. 2 Hz), 4.49 (d 

, IE J= 11.6Hz). 4.76 (d. IH, J= 11.6Hz). 4.89 (qt, IH, J= 1.2, 4.8, 

6.2 Hz). 5.03 (s, IH), 5.26 (t, IH. J= 1. 2 Hz), 7.33 (m. 5H). 
20 (5) ^>> ? ^5-0-tV\'n<;^-3-^^>'-3-C-^^l/>-a-D 

- + yD-^>h77;^K (Benzyl 5-0-Pi valoyl-3-deoxy-3-C-methylene- 

a-D-xylo-pentofuranoside {b"o#;6) <D^j& 

5 a (2. 0 g, 6. 25 mmol), p--hn$lSS (2.1 g. 12. 6 mmol), h 

>J7iZJl/*X7<<> (3.3 g. 12.6 mmol)£ THF (40 mL) fci&gU 7)lzf>n 
25 H^TOrtC^Lfc^, 4 0%DEAD-h;Ux>^(5. 8 g, 13. 9 mmol) fcJn* 

c Kfoffi.* OXZ\Z7%nistz'&. MeOH (10 mL) ^JnA^X^UX-^KlOO mL) T 

S^x^x-t^WO mLT3MtHL, ftCtf^ftfcx-^WI 
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(m&ttjw^tty i:io) tCckD, *ism&'Stsm&mvt<D 

xx-r;|/fle£MeOH(100 mL) iC^LO'ClC^Lfc^ 1. OMzKB&ffc:*- HJ tfA* 
5 &*&(1,0 mL, 1.00 mmol) ^TLfc o S^?r^-(DSSc7)^T10#r B 1^Lfe 
1.0 M (1.5 mL, 1.5 mmol) ^iOa.+fclU SBSLfc. SSSyl^ 

X-5MK200 bL)IC»»L, 50 mL©^PMl r 7jci^^7K-e^-n-€-*n3lEl^# 

10 7A^7DYh^77>f-(Mlf;i//^> 1:5) C«fc0fif»L^feffttt<?57 

)vn—)]&-v&z>ft&m6 (i. 67 g. 84« zmtz* 

[a] 70 D 11.18 (c 1.00, CHC1 3 ): 'H NMR (400 MHz. CDC1 3 ) 6 1.22 (s, 9H), 2 
.09 (d, 1H, J= 7. 6 Hz). 4.25 (dd. lft J= 4. 8, 12. 4 Hz). 4.33 (dd, 1H, J= 
3.2. 12.4 Hz). 4.37 (d. 1R J= 7. 6 Hz). 4.55 (d. 1H, J= 1 1. 6 Hz). 4.73 
15 (ddd. 1H, J= 1.6. 3.2, 4. 3 Hz). 4.74 (d. 1H, J= 11. 6 Hz). 5.10 (s. 1H). 
5.26 (s, 1H). 5.54 (t, 1H, J= 1. 6 Hz), 7.33 (m, 5H). 
(6) 1>iS)\,S -0-\±nm )l- 2-* h*r s s*^)V- 3 -x^v- 3 - 
C-^fl/>-a-D-+yD77;-X (Benzyl 5-0-Pivaloyl-2-methoxymet 
hyl-3-deoxy-3-C-methylene-a-D-xylofuranose 7) (Dl^f& 

20 fb-&ft6(1.0g, 3. 13 mmol)£:/^nn^>(25 mL) fcJ&SU OWm&T 
yl , 77°Dh>X^7=> (l.24g, 9. 61 mmol) i5«fctf^ n n^WUx^x 
— t\>1/ (1.29g. 16. 0 nmoD&iBTLfc. SJfcfKKlT- h y^)V7 y^--? A< 
K (360 mg, 975 /zmol) SriPx., mftikflrT&m.'Vimm&ftLfZo Km 
^^^X3^I/X— ^;|/(150 mL)T^LT25 mLOfi^i&ffcT^xtfATjcig 

^/^i7-> 1:9) TffiKU *86ift^©<b;^7 (1.01 g. 88 %) <H#7c„ 

'H NMR (400 MHz. CDC1 3 ) 6 1.23 (s, 9H), 3.35 (s, 3H). 4.18 (dd, IE J = 

6.4. 11. 2 Hz). 4.22 (dd. 1H. 1-5.2. 11.2 Hz). 4.37 (s. 1H). 4.55 (d, 1H 
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. J= 12.0 Hz). 4.60 (d. 1H J= 6. 8 Hz), 4.69 (ddd. 1H. J= 1.6, 5.2. 6.4 
Hz), 4.75 (d, 1H. J= 12.0 Hz). 4.76 (d, 1H, J= 6. 8 Hz), 5.21 (s. 1H). 5. 
36 (s. 1H). 5.46 (d. 1H. J= 1. 6 Hz). 7.33 (m. 5H). 

(7) ^>v;U5-0-tV\*0<;i,- 2-* h*ls*T)\,-3-?tti,-Z- 

C-th'D=l : y^f^-a-D-+yP-^>l>77y-X (Benzyl 5-0-Pival 

oyl-2-methoxymethyl-3-deoxy-3-C-hydroxymethyl-o:-D-xylo-pentofuranose it 
tem 8 ) CD^f& 

it&ty}7 (2. 0 g, 5. 49 mmol)£THF(20 mOtC^fifU OX:\Zl$$ilLtc'&. 0. 5M 
9-BBN (9-^^h*->^n [3, 3, 1] THF^(20 mL, 10. 0 mmol) 

fC3. 0 M 7kmt± b 'J #A7kiSfflt(6. 4 mL, 19. 2 mmol) £ 30 X 3flBft<fc7K3(l7K(12. 
8 mUSrim*., MT?2«FIBJ»U<atfliLfe D CinSWBgX^U (200 mUT^JKL 

- (WSlfJP/A+t> 1:3) m&ttilft<D<£&Vj8 (1.78 g, 85 X) 

[a] 20 D 7.06 (c 1.70, CHC1 3 ) ; 'H NMR (400 MHz. CDC1 3 ) <5 1.22 (s. 9H), 2. 
34 (t. 1H. J= 6.0 Hz). 2.89 (tt. 1H. J= 6.0. 8. 4 Hz), 3.37 (s. 3H), 3.86 

(dt. m J- 6.0. 11.2 Hz). 3.88 (ddd. 1H. J= 6. 0. 8.4, 11.2 Hz), 4.19 ( 
dd, 1H. J= 7. 2. 11. 6 Hz). 4.20 (d, 1H, 1= 6. 0 Hz). 4.' 23 (dd. 1H. J= 5. 6. 

11.6 Hz). 4.38 (dd. 1H. J= 5. 6. 7.2. 8. 4 Hz). 4. 50 (d. 1H. J= 12. 0 Hz), 
4.66 (s. 2H). 4.73 (d. IE J= 12.0 Hz), 5.15 (s, 1H), 7.34 (m. 5H). 

(8) ^>^5-o-tfAo-r;u-2-* h^->^;u- 3 -^?j-^->- 3 - 

C- (tert-^;i/v^^;i/v'j;U^>'^5 1 ;U) - a-D-*->n-^> Y~7z> 
y—X (Benzyl 5-0-Pivaloyl-2-methoxymethyl-3-deoxy-3-C-(tert-butyldimet 
hylsilyloxymethyl)-a-D-xylo-pentofuranose 9) <D&f& 

8 (2. 97 g. 7.77 mmol) £DMF(30 mL) £jg#U MlMiX'-i ~L ¥V-)Vil. 
06 g. 15.6 mmol) iTBDMSCl (tert-^;Uv^^;U->U;U^PU K) (1.76 g, 
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11.7 nunoDSftlAfc. S^£^T3^lt^Lfc(7)i/X^;Px-^JK200 m 
L)T$&»5U 7K, tS?0^7K25mLToT3lElr5t^L^:o f#bnfc7.k/i£->*x^;Ux 
-7^ 25 mLTSHifiait^cD^Jit&fri* fifj^v feisty AT^, ttifi. 
If ^tlfcil^ ^ •> U * irJl'* 7 A i7 □ 7 h ^7 7 - 
5 ^\^> 1:9) T*it@!U *S6tft^O>fl:^9 (3.82 g, 99 %) &mc B 

[a] 2D D 7. 65 (c 1.00. CHC1 3 ); 'H NMR (400 MHz, CDC1 3 ) 6 0.02 (s, 3H), 0. 
03 (s. 3H). 0.83 (s. 9H). 1.18 (s. 9H), 2.80 (qt. IE J= 4. 8. 6.8. 8. 8 H 
z). 3.28 (s. 3H). 3.70 (dd, 1H. J= 6.8. 10. 0 Hz). 3.76 (dd. 1H, J= 8.8. 
10. 0 Hz), 4.07 (d, 1H. J= 4. 8 Hz). 4.09 (dd. 1H. J= 7. 4, 12. 0 Hz). 4.13 
10 (dd. 1H. J= 4. 8. 12.0 Hz). 4.69 (d. 1H. J= 12. 0 Hz). 5.10 (s. 1H). 7.28 
(m. 5H); HREIMS C„H 41 0 6 Si (M + -OCH 3 ) fHIM 465.2673. MfcHM. 465. 2666. 
(9) 3S, 4R, 5R-4- (ter t-y^^^^^;i^-> U )ViF3ri/ *^)V) -3 
h^>*-5MW-^->- 6 -O- kV\*n-Y 1 -X>- 5 )V 
(3S. 4R, 5R-4- (tert-buty ldimethylsi lyloxymethyl)-3-methoxymethyloxy-6-0-p 
15 ivaloyl-hex-l-en-5-ol it'a^J 1 0 <£>-&/£) 

{b^9(3. 98 g. 8.02 nmol)£x*y-j|, (40 mDMb. Pd(0H) 2 (400 

20 ^f;i/MJ*X*-7A^D5K (10.9 g. 30. 5 mL)£THF(50 mDJlJgtfU 

7)V3>m-m$&Tox:\z?§mistc<DiE>. i.o m uhmds ej^Atix (mj*^;u 

->U;P) 75 K) CD THF^S(29 mL, 29. 0 mnol) SriffiTLifc. M^X'AO^mm^L 

Kj&m(D&fim&iz^{kisfczmzfox:\zi§mL. ^sr-fe^— ;u#:£thf(2o mi 

25 fin*.. v>XtMUX-t\/K300 nL)-C3&*RUfc. cn£tfrfo&fc:7>qEX'7A7Ki& 

»t, ^fn^7K5o mi-r-D-czmmi^L. mmm&ftmstt. 7j<jf £:/x^;i/x- 

(50 mL) T3[HlJ*ai U b nfcX- 7^ Wf m&-?#*isv& 
x?W\*u-> i:6) T»«U ife»tU7ora»«io (2 
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. 57 g, 79 !K)£f#fc. 

[a]" D -5.63 (c 1.00, CHC1 3 ); 'H NMR (400 MHz, CDC 1 3 ) <5 0.05 (s, 3H). 0 
.07 (s, 3H). 0.89 (s, 9H), 1.21 (s. 9H). 2.74 (ddt, 1H. J= 4. 4, 7.2. 8.0 
Hz), 3.40 (s, 3H), 3.54 (d. 1H, J= 5. 6 Hz). 3.82 (dd, 1H, J= 4. 4, 10.4 
Hz), 3.90 (dd, 1H. J= 4. 8. 5.6, 7. 2 Hz). 4.40 (t. 1H, J= 8. 0 Hz). 4.58 ( 
d. 1H. J= 6. 4 Hz). 4.72 (d, 1H, J= 6. 4 Hz), 5.30 (dd. 1H. J= 1. 2, 16. 8 H 
z), 5.33 (dd, 1H, J= 1.2, 10. 4 Hz), 5.70 (ddd. 1H, J= 8. 0, 10.4, 16. 8 Hz 
); HREIMS C I9 H 37 0 5 Si (MM)CH 3 ) ff-ffffi 373.2411. MMW. 373.2421. 

(10) 3S, 4R, 5R-4- (tert-y^;i/^^^;U->U )V3r*~s *^)V) - 

3 h :3 ri'*^)l>jr*is-'\t7X- 1 -X>- 5, Q-*JOr—)V (3S, 4R, 5R-4 

-(tert-butyldimethylsilyloxyraethyl)-3-methoxymethyloxy-hex-l-en-5. 6-diol 
1 1 ) <D^®L 

{b-^10 (3.20 g. 7.92 nmol)€ry^on.*^>(50 mL)K^U30#*>tt 
Tl. OM DIBAL (^y^Jl/7Jl/5=^A/\< K) OhJUX>^( 

19.8 mL. 19.8 nmol) 10#f£, Kt&ffiL** J —)\,{\ mL)33«fctffi&?n 

^fcT^X^ATkitf&O mD^JPAT^X^UX— t^;K250 mL)T^*?Lfc^ 

3[sI?5fc#U *r«H&#flfcb&. TKWSrvX^Ux— r;U (25 nL)T3l§Hi&mU 

= S$S:777yaA7^D7h^77^ - (^X^;P/^1j-> 2:3) T**if 
SU M&tilVt<Di?*— Zfc&mi 1 (2. 12 g, 84 *)£#£. 
[a] 20 o—6. 89 (c 1.00, CHC1 3 ); 'H NMR (400 MHz, CDCl 3 ) <5 0.05 (s. 3H), 0 
.06 (s. 3H). 0.89 (s, 9H), 1.77 (ddt. 1H, J= 4. 8. 6.5, 8.0 Hz), 2.67 (dd 
. 1H. J= 4. 8. 8. 4 Hz), 3. 40(s. 3H). 3.52 (d. 1H. J= 6. 0 Hz), 3.70 (m. 1H 
), 3.83 (d. 1H, J= 4. 8 Hz). 4.14 (m. 1H). 4.30 (t, 1H. J= 8. 0 Hz). 4.57 
(d. 1H, J= 6. 8 Hz). 4.71 (d, 1H. J= 6. 8 Hz). 5.29 (d. 1H. J= 16. 8 Hz). 5 
.32 (dd, 1H. J= 10. 0 Hz). 5.69 (ddd. 1H. J= 8. 0. 10.0. 16. 8 Hz) ; HREIMS 
C M H J9 0 4 Si (MM)CH 3 ) ff-^M 289. 1835. $J5gffi 289.1838. 

(11) 3S, 4R, 5R-4- (.lerl-Zf ; ?-)\'i?* : ?)W>V)Vttis - 
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3-j* h^ist^frttzs-^X- 1 - x >-5. 6-X#^5>H (3S, 4R, 5R 

-4-(tert-butyldimethylsilyloxymethyl)-3-methoxymethyloxy-hex-l-en-5, 6-ep 
oxide itS® 1 2) Cn^ 

-fb-a^l 1(3.20 g. 11.6 mmol)^> ? ^an^^>(40 nDCiSflfU DMAP (4 
5 - (y/^75y) tf«JS?» (2. 84 g. 23. 4 mmol) ^JPAfc^O'CfCl^LT 
$[L<jl#Lfc. ^-d^2 -^vf : -V>x;i/^-;i/^DiJ H(3. 80 g, 17.4 mmol 

)&fy^<vm^<D&&<DumT*mmm.&Lfc. m^^->*x^;i,x-^jk2 

00 mUTSHRU zM3«fcaffiS?iJ:&!gzfc25 ml/ToT 3 ®j!5t»Ufc. *S*v?x^;U 
X— (25 mL)T3I§U*ffiU 5fcKt#bttfcX-^U/i££-fc>-t±» Mv^y 
10 ^AT^it, Jt^LT7,JU7j>>XX^;i/$:#fc 0 £ntt*MSirrfc#:(& 

*JU3fc>XX5\>H£THF (50 mL) £ig#U -78"Cfc:}fc3JUfcC!)"5 1. 0 M LiHMD 
S THF^(2. 5 mL. 2.5 mmol) Sr^TLfco 20^P^coS^CDja^Tritj^Lfc<D^ 
0riCbT$e>K:20#|8J«#L£. £^£>-*X^JUx-^;K200 mDT^L, 
15 tS*0^tT> ; EX^A7ic^*5 e i;rjCtSfa^7j<25 mLlf^T? 3 imifc?tLfc.7KJ!& 

(25 mL)T3IIl}SUJU 5fcK:#5ftifcX-7\>WI£^fo-th figBt 

(^X^;i//^^+i-> 1:9) TiiL, atfetttttox^^Tft*^ 
4131 2 (3. 01 g, 86 %)&ntio 

20 [a] 20 D -7. 90 (c 1.00, CHCl 3 ) ; 'H NMR (400 MHz, CDC1 3 ) <5 0.02 (s. 3H). 0 
.04 (s, 3H). 0.87 (s, 9H). 1.26 (dddd. 1H, J= 3.4, 4.0, 5.2. 7. 2 Hz), 2. 
62 (dd. 1H, J= 2.8, 5.2 Hz). 2.87 (t, IE J= 5.2 Hz), 3.04 (td. 1H, J= 2 
.8, 3.4. 5. 2 Hz). 3.35 (s. 3H), 3.70 (dd. 1H. J= 4. 0, 10. 0 Hz), 3.82 (dd 
, 1R J= 5. 2, 10. 0 Hz). 4.31 (t. 1H, J= 7. 2 Hz). 4.51 (d. 1H. J= 6. 4 Hz) 

25 , 4.68 (d, 1H. J= 6. 4 Hz), 5.24 (d. 1H, J= 10.2 Hz). 5.25 (d, 1H. J= 17. 
2 Hz), 5.70 (ddd. 1H. J= 7.2. 10.0. 17.2 Hz); HREIMS C M H 27 0 3 Si (M'-0CH 3 ) 

mma 271.1729. mm& 271.1732. 

(12) 3S, 4R, 5R-4- (ter t-^JUS?* "J JM-^J/* J-M - 

3-p< H*y/?;i/t*'> - 8 - h "J ^^Jl/y 'J;i/-t^ h-l-X>-7 — f 
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>- 5 -•*—)], (3S, 4R. 5R-4-(tert-butyldimethylsiIyloxymethyl)-3-methoxym 
e t hy 1 oxy-8- 1 r i me thy I s i 1 y 1 -oc t-1 -en-7-yn-5-o 1 it&lll3) 

X.^-)),V X ) (3.88 g, 39. 6 mmol)£THF (100 mL) 

IZftmLfcCDS, 1. 54 M n-7^)lV^A-s\*V>mm22. 7 mL, 36. 0 mmol) 

. -€-ntC{k-&4fe 1 2(3.01 g, 9.97 mmol)£THF (20 mL) tC^Lfe^jK^Jp^.. 
£ £(CH:7y<ffc*^^x^;Ux— (Boron trifluoride diethyl ethe 
r complex 1.70 g. 12.0 mmol) SflnAfc. &J££M£TI3L40#|B]8l#Lfc 

o^^x^;ux— ?;K3oo mL)T*^§?u mumtT>*-?&7kmmi=>£ztm 

10 ft^i£7K50 mLT"CT3[E]^#b^o *J!£ vX^MUx— ^JU (50 mL) T=3|Hltttti 

Lfc. ^$S:777ya^7A^nv^77^- (iix^Jl//A+it> 1:9 
) T-ffliSL. liSett^enyne^T^^^^jl 3 (3. 20 g, 80 %) £t#7c. 
[a] 20 D -7. 14 (c 1.00. CHC1 3 ) ; 'H NMR (400 MHz, CDC1 3 ) 6 0.04 (s, 3H), 0 

15 .05 (s, 3H), 0.11 (s, 9H). 0.87 (s. 9H), 1.93 (ddt. 1H, J= 4. 0. 5.6, 8.0 
Hz). 2.46 (dd, 1H. J= 8. 0. 16. 8 Hz). 2.63 (dd. 1H. J= 6. 4. 16. 8 Hz), 3. 
38 (s. 3H). 3.60 (d. 1H. J= 5. 6 Hz). 3.81 (dd, 1H, J= 4. 0. 10. 0 Hz). 3.9 
2 (dd, IE J= 5. 6. 10.8 Hz), 4.21 (ddt. 1H. J= 5. 6. 6.4. 8.0 Hz), 4.44 ( 
t, 1H, J= 8. 0 Hz). 4.58 (d. 1H. J= 6. 4 Hz). 4.70 (d. 1H. J= 6. 4 Hz). 5.2 

20 8 (d. 1H. J= 17. 2 Hz). 5.29 (d, 1H. J= 10. 8 Hz), 5.71 (td, 1H. J- 8.0. 1 
0. 8, 17. 2 Hz). 

(13) 3S, 4R, 5 R-4 - t KP^y^^- 3 - ^ h+^fWy 
h- 1 -X>- 7 — (>-5 (3S, 4R, 5R-4-hydroxymethyl-3-met 

hoxymethyloxy-oct-l-en-7-yn-5-ol ikSfy}l4) <D-gf$, 
25 ffr&^ll 3(3.20 g, 8.0 mmol)£THF (45 mL) iZfeBVOVlZlfefilLfzOl-Zl. 0 
M TBAF (^h^^;UT>^X^AT;U^'J K) -THFfg& (17. 6 mL. 17. 6 mmol 

)&imxtz. ELjfcm&mu\zmL, -zzizimmm&Ltz. M$»f]K2 

00 niL)l:%^L.gS^^bT>^x^A7K?§^ck^?n^7K25 mL-f^Tr 3 [h1 

m&vfz, Tkmzmw&L^fr (25 mL)7r3iHittaiu, mznzntzmmmtitstt 
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bCf^y^- (»»X?J^^> 2:3) TiflHKU 

1 4 (1. 69 g, 99 X) &&fc m 
[a] 20 D -ll. 15 (c 1.00, CHC1 3 ) ; 'H NMR (400 MHz. CDC1 3 ) 6 1.86 (ddt, 1R 

J= 3.2, 4.8. 7.2 Hz), 2.05 (t. 1H, J= 2.8 Hz). 2.50 (ddd, 1H, J= 2.8, 6 
.8, 16.8 Hz), 2.60 (bs, 1H), 2.63 (ddd. 1R J= 2. 8, 6.8. 16. 8 Hz), 3.32 
(d, 1H, J- 4. 4 Hz), 3.34 (s, 3H), 3.83 (dd. 1H, J= 4. 8. 11. 2 Hz). 4.00 ( 
dd, 1H, J=4. 8. 11. 2 Hz). 4.30 (ddt. 1H, J= 3. 2, 4.4, 6. 8 Hz). 4.44 (tt, 

1H, J= 1.2. 7.2 Hz). 4.61 (d, 1R J= 6.8 Hz). 4.70 (d. 1R J= 6.8 Hz), 
5.33 (dt. 1R J= 1.2. 10.4 Hz), 5.35 (d, 1H. J= 1.2. 17. 2 Hz). 5.71 (ddd 
. 1H. J =7. 2, 10. 4, 17. 2 Hz). 

(14) 3S, 4R, 5R-4-t;/'?D<m^fJl/-3-^ b^r'>^)l 
tti'-jr? b-l -X>- 7 — f >- 5 )V (3S. 4R. 5R-4-Pivaloyloxyme 
thyl-3-methoxymethyloxy-oct-l-en-7-yn-5-ol 0)Sf& 

<£&fal4 (1.62 a 7. 57 mmoI)£fcT' Jy>0. 7 mL) t^OD^^>(6. 8 m 
UlCiMU (TCfcifcaiLfc. unCKU^WtWpiJF (1.08 a 8.9 
6 mmol)£30 $m±rt>ttTirFU -€-©*SOiaSTll^|BI8H^Lfc. KJft8c£g 
i&fcMU ££^4P$p B 1M#Lfc(D^:/X^;i/X— 7MKIOO mL) TffrlRU t&?n& 

;px-^;u (20 m.DT3iEitttHb, ftd»enti-f;nt^t, smit^* 

(SEBSx3W\*1i-> 1:4) T«iL. &fi?fttt©7;io-;HfrT&5{b£4&l 
5 (1. 92 a 85 85) 

[a] 20 D -10. 05 (c 1.00, CHClj) ; 'H NMR (400 MHz, CDC1 3 ) <5 1.22 (s, 9H). 
2.03 (t, 1H, J= 8. 0 Hz), 2.46 (ddt. 1R J= 2. 4. 4.8. 5. 6 Hz). 2.46 (ddd, 

1H. J= 2. 4. 7.6. 16. 8 Hz), 2.58 (ddd. 1H. J= 2. 4. 6.4, 16. 8 Hz). 3.10 ( 
d. 1H. J= 2. 4 Hz). 3.39 (s. 3H), 4.26 (ddt. 1H. J= 2. 4. 6.4, 7. 6 Hz), 4. 
29 (dd. 1H, J= 5.6. 11. 6 Hz). 4.33 (dd. 1H. J= 5.6. 11. 6 Hz), 4.40 (ddt, 

1H. J = 1. 2, 4.8. 6.8 Hz). 4.44 (t, 1H. J= 8.0 Hz). 4.57 (d. 1R J= 7.2 
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Hz). 4.70 (d, IE J= 7. 2 Hz), 5.31 (dt. 1H. J= 1.2. 17. 6 Hz). 5.34 (d. 
1H, J= 1. 2, 10. 4 Hz), 5.71 (ddd. 1H. J= 6. 8, 10.4, 17. 6 Hz). 

(15) 3S, 4R, 5 R-4-tfy\*D-rJl/^-=^^/^;U-^-^ i -x>- 
7 — T>-3, ;U (3S, 4R, 5R-4-Pivaloyloxymethyl-oct-l-en-7-yn-3 

5 . 5-diol {t&Qai 6) <D^J& 

ik&QM 5 (2. 10 g, 7.05 \wo\) %len-7?-)UT )ln— )V (60 uL) KiMU 
fcfU^X^Ap- MUX>7JU^— h (17.6g. 70. 0 mmol)^inx.T12B#r^M 

@Lfco jR^ai^^iatc^bfeo^aiffiLfc. ss£vx^x-t\>h2oo m 

10 ^;i/X— (20 mL)-r3lElttttJL, ftlCft^nfcx— ■5 i Jm<h'&fr-t!\ BSS!"7^ 

- (KBfex^JU/^U-^ 1:3) T*MSU MferfttKcDS^- ;i^T&*<ffr&& 1 
6 (1. 33 g, 74 *)£f#7Co 

[a] 20 D 1.75 (c 1.00. CHC1 3 ) ; 'H NMR (400 MHz. CDC1 3 ) 3 1.22 (s. 9H). 2. 
15 05 (t, 1H. J= 2. 4 Hz). 2.06 (dddd. 1H. J= 2. 4, 4.4. 5.6. 6. 8 Hz). 2.43 ( 

ddd. 1H. J=2.4. 7.2, 16. 8 Hz), 2.57 (ddd, 1H, J= 2. 4, 7.2, 16. 8 Hz), 2. 

73 (d, 1H, J= 4. 4 Hz). 3.07 (d. 1H, J= 2. 4 Hz), 4.24 (tt, 1H, J= 2. 4. 7. 

2 Hz). 4.31 (dd. 1H. J= 5. 6. 11. 6 Hz), 4.43 (dd, IH. J= 6. 8, 11. 6 Hz), 4 

.45 (ddt, 1H, J= 1.2, 4.4, 5. 6 Hz), 5.28 (dt. 1H, J= 1.2. 10. 4 Hz), 5.28 
20 (dt, 1H. J= 1.2. 10. 4 Hz),- 5.40 (d, 1H, J= 1.2, 16. 8 Hz), 5.92 (ddd. 1H 

. J= 5. 6. 10. 4. 16. 8 Hz). 

(16) 3S. 4R, 5R-4-t!A , O^M+->^fJl'-3 1 5-5?- (tert 
-y'^frz/^^Jl^VJlttis) -3r>7 h- 1 -X>- 7 — T> (3S, 4R, 5R-4-Pi 
valoyloxymethyl-3. 5-di-(ter t-buty Idimethyls i lyloxy)-oct-l-en-7-yne ikS 

25 #117) <D&f& 

fl^^Fl 6(1.31 g. 5.16 mol) (25 wL)\ZfettWC\Ztfi& 

lsfz<D%2,6-)l^i/>(2.2\ g. 20.6 mmol) iTBDMSOTf ( t e r t V 
;U5>U;Ub U^^— h) (4.09 g, 15.5 nmol)£ftlAjfc. KJ£3fc£-£©££e>i&£ 
T2P#r^^L/cO^> f X^X-x;K150 mL)T^L,t§ft]a#7K^cb^fn 
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mLf OT3®jSfe#L3t. ylfjU-fJl' (20 mL)T3[sJft&{±}L 

feo l$$:777yaA7A^n7F^77^- (g^^X^;U/^\^-y-> 1:40) 
TiiL^iM^y U;H-t;WTSSM 1 7 (2.47 g, 99 X) 

5 

[a] :o D -0. 37 (c 1.00, CHC1 3 ); 'H NMR (400 MHz. CDC1 3 ) 6 0.04 (s. 3H). 0 
.06 (s, 3H). 0.07 (s. 3H), 0.10 (s. 3H), 0.88 (s, 9H), 0.89 (s. 9H). 1.2 
0 (s, 9H), 1.98 (t. 1H, J= 2. 4 Hz), 2.19 (dq, 1H, J= 4. 0. 6.0 Hz), 2.45 
(ddd. 1H. 1=2.4. 4.8, 16. 4 Hz). 2.54 (ddd, 1H, J= 2. 4, .7.2, 16. 4 Hz). 3 
10 .99 (dd. lft J= 6. 0. 12. 0 Hz), 4.16 (ddd. 1H. J= 4. 0. 4.8. 7. 2 Hz). 4.17 
(dd. lft J = 6. 0, 7.6 Hz). 4.25 (dd. 1H. J= 6. 0, 12.0 Hz), 5.09 (d. 1H, 
J= 10. 0 Hz). 5.16 (d, 1H, J = 17.2 Hz). 5.84 (ddd, 1H, J= 7.6. 10.0. 17 
.2 Hz); HREIMS C 2J H 4l 0 4 Si 2 (MM-Bu) ffUffit 425.2543, jffl^flg 425.2543 
(17) 3S, 4R, 5R-4-tKP+i/^-3, 5-~>*- (teri-y^JV 
15 y/fJk>'JM+y) -^h-l-X>-7-<> (3S, 4R, 5R-4-Hydroxyme 
thy 1-3, 5-d i - ( t er t-bu ty 1 d ime thy I s i 1 y 1 oxy) -oc t-1 -en-7-yne it'a^l 8)<D-& 
J£ 

ik&VQl 7(2.47 g, 5.12 mmol)Sri/*^nn^^> (20 mL) tftlU -78*C(I 
^Lfc©-&30$m±j&H*T, 1. OMyW V^JI/7^5^AM H7< h* 
20 <D h)VX.>mm (7. 7 mL. 7. 70 mmol) &tott.*<D&&<D&Bn?lOfttgim$Vft 

X-^;K200 mDT^Lfc. ig?££-fc-7< hT«iaU M^tSft^fcT^ 

;u (20 BL)i?3iHittmL. 5fctct#^n;tx-^;wf s^t^^at 

5W\*1t> 1:10) TltgfU SSfefft^07;U3-;K*:T*S<t:^l 8 (1. 
96 g, 96 X) 

[a] 20 D 0.11 (c 1.00, CHC1 3 ); 'H NMR (400 MHz. CDC1 3 ) 5 0. 06 (s. 3H). 0. 
10 (s. 3H). 0.11 (s, 3H). 0.13 (s. 3H). 0.90 (s. 18H), 2.01 (t, 1H, J= 2 
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.8 Hz). 2.09 (ddt. 1H. 1=2.0. 4.8. 7. 2 Hz). 2.46 (ddd. 1H. J= 2. 8. 4.8. 

16. 8 Hz). 2.51 (ddd. 1H. J= 2. 8, 6.8. 16. 8 Hz). 3.07 (dd, 1H, J= 4. 8, 7 
.2 Hz). 3.72 (ddd. 1H. J= 4. 8, 7.2. 12. 4 Hz), 3.82 (dt. 1H. J = 7. 2. 12. 
4 Hz). 4.08 (dt, 1H. J= 4. 8, 6. 8 Hz), 4.33 (dd. 1H. J= 6. 0, 12. 0 Hz). 5. 
20 (dt, 1H. J = 2.0, 10.4 Hz). 5.28 (dt. 1H. J = 2. 0, 17.2 Hz). 5.84 (dd 
d. 1H. J= 7.2. 10.4, 17.2 Hz); HREIMS C,,H 42 0 3 Si 2 (M 1 ) §H¥ffi 398.2672. $J 
MM 398. 2669. 

(18) 3S, 4R, 5R-4- {Ini-'tt-frittV-frisV )\,ttis*?-)V) - 
3, 5 -if- ({exX-Zf^))/*? Vfrttis) -ti/h-l-X>-7—f 
> (3S, 4R. 5R-4-(tert-Butyldimethylsi lyloxymethyl)-3, 5-d i- (ter t-bu tyld ime 
thylsi lyloxy)-oct-l-en-7-yne itnfy) 1 9) <Dl$j& 

{£{£$318 (40.0 mg, 101 /imoDSDMF (2. 0 mL) fCB&PUSiaiM' 5 ^J— 
;K13. 6 mg, 200 wmol) tTBDMSCl (ter t -^k^f;|/5/ij;^n'J H) 
(22. 6 mg, 150 P.L) ZtoXmrnUftLfco JKj£i££>?X3\>l,x— 5MK20 mL)T 

(5 mL)T3[HUaffiU 5fe»Cf#e,n^X-T-^«t^t>-&, 

^\*+r-> 1:50) -CfflKU ^feiftt^OvU^x— r-;H*-r*S<b^l 9 (46. 
0 mg. 88 %) 

[a] 20 D 0.59 (c 1.00. CHC1 3 ) ; 'H NMR (400 MHz. CDC1 3 ) 5 0.03 (s. 3H), 0. 
04 (s. 3H), 0.06 (s, 3H), 0.10 (s. 3H). 0.89 (s, 9H). 0.90 (s, 18H). 1.9 
3 (t. 1H. J= 2. 8 Hz). 2.00 (ddt, 1H, J= 5.2, 5.6, 6. 4 Hz), 2.44 (ddd, 1H 
, J= 2. 8. 5.6, 16. 8 Hz). 2.57 (ddd, 1H. J= 2. 8. 5.6. 16. 8 Hz). 3.56 (dd. 
1H, J= 6.0. 10. 0 Hz). 3.81 (dd, 1H, J= 6.0, 10. 0 Hz). 4.09 (dt. 1H, J = 
4.8. 5. 6 Hz), 4.30 (ddt. 1H, J= 1.2, 5.2. 6. 8 Hz). 5.03 (dt, 1H, J= 1. 2 
. 9. 6 Hz). 5.11 (dt. 1H. J = 1.2. 17. 2 Hz). 5.92 (ddd, 1H, J= 6. 8, 9.6, 
17. 2 Hz). 

(19) 3S, 4R, 5R-4->7y^^-3, 5-v- (ter i-^Jli^ * 
^fr^VJlttz/) h- 1 -X>- 7 — T> (3S. 4R, 5R-4-Cyanomethyl-3 
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. 5-di-(tert-butyldimethylsilyloxy)-oct-l-en-7-yne ffc"n#l2 0) (D^tfL 

fc&mi 8 (314 mg, 789 Atmol) &isi7 □ □ * ? >l:^b, DMAP (zs*^)],? 
^ytf'J> ? » (372 mg. 3. 04 mmoDSrin^.^c^^O'CiC^SPL^o 
b<it^L^e>2-p<->^l^>7>;U7}s-;W/7niJ K (582 mg, 2.66 mml) £j&n*_, 
5 ^"C7)^^O^T12Pt^Jt^t3to S^^^X^UX-^KlOO DiDT^L 
, 7k&£Z£ffiftl±M.7k]S mL-f~DT*3®m:frLfco 7KJ1 £ yXf^X-r^ (15 
mL) T30jft£ii U 5fetC#e>n/!:X— ^;U«<h^t)i±, «7^y^A«l 

7 > ;U^>X7.5 : -;i/S:DMS0 (>?^^;UX;b^^vH) (5. 0 mDjzmML. is7 > 
10 itJ- b U ^A(78. 0 rag, 1. 59 mmol) 2r»P^T70 < CT?2B#r B 1M^L/coS^^^ 
fCMLfc<D^X^;Ux-7^KlOO mL)T«L.7K*3ck^fn^7Kl5 mL-fo 
T3ls]£fc#Ufc. tKS^vX^I/X-^;!/ (15 mDX-zmmiiiL. 5fetCf#^n7cX 

ya*7A^07Nif77^- (S^X3W\^-tJ-> 1:20) TSSaU 

15 ^7C(D~ h U frffrV 2 0 (263 mg, 82 *) 

[a] 20 D -0. 44 (c 1.00. CHC1 3 ); 'H NMR (400 MHz, CDC! 3 ) 6 0.06 (s, 3H), 0 
.09 (s, 3H), 0.12 (s, 3H), 0.13 (s. 3H). 0.90 (s. 9H), 0.91 (s. 9H), 2.0 
3 (t. 1H. J= 2. 8 Hz). 2.29 (tt, 1H, J= 6. 0. 6. 8 Hz). 2.36 (dd, 1H. J= 6. 
0. 16.4 Hz). 2.46 (ddd, IE J= 2. 8, 4.4. 16. 8 Hz), 2.48 (dd. 1H. J= 6. 0. 

20 16. 4 Hz), 2.52 (ddd, 1H, J= 2. 8, 6.8, 16. 8 Hz). 4.04 (dt, 1H, J = 4. 4, 
6. 8 Hz), 4.20 (ddt, 1R J= 1.2. 6.4. 6. 8 Hz), 5.24 (dt. 1H. J= 1.2, 10.4 
Hz), 5.31 (dt. 1H. J = 1.2. 16.8 Hz). 5.82 (ddd, 1H. J= 6. 4. 10.4, 16.8 
Hz). 

(2 0) 3S, 4R, 5R-3, 5-^- (tert-y^v^^U^U^^v) 
25 4- (2' -JL?j—)l) -Jr? h- 1 -X>- 7 -- f > (3S.4R.5R-3. 5-Di-(t 
er t -bu ty 1 d i me t hy 1 s i 1 y 1 oxy) -4- (2' -ethanal)-oct-l-en-7-yne ikSfyl2 1) <D 

it&fy}2 0 (184 mg. 452 nmol) ^DO^^> (2. 0 mL) KigffiU -78*C 
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7^F0HH>M (530 ML, 530 u mol) £flQA, ^<D&£.(Dffi.mT*mmU 
&LfCo fcfomz*? mL)i3 e fcMfn^fb7> : En^A7Kft^(l mL)£ 

tia?L. vx^;px-^;Kioo mDT^Lrcc it^t^'f hTilligU jt$t£ 
g&f ni&fc 7 > t X ^7 A 7ki&f&& ck &m nft &7k l o mL T ^ T 3 0Sfc^ L . 7k JI £ 
5 vX^;i/X— ^JU (10 mL)T3[IJ}fitBU &£f#e>ftfcx— ■5 i ;WI<h-&:b1i\ 

(»KX5 L ;P/'\4 i U-> 1:20) TSMBU a&feittttOTJlorh 
4t&%}2 1 (157 mg. 85 X) Srftfc. 

[a] 20 D 0.77 (c 1.00, CHC1 3 ); 'H NMR (400 MHz, CDC1 3 ) 5 .0.04 (s, 3H), 0. 

10 06 (s. 3H), 0.08 (s, 3H), 0.09 (s. 3H). 0.88 (s, 9H). 0.89 (s. 9H). 2.04 
(t, 1H. J= 2. 8 Hz), 2.37 (ddd. 1H, J= 2. 8. 6.0, 16. 8 Hz). 2.40 (ddd, 1H 
. J= 2. 8. 6.4. 17. 2 Hz), 2.42 (ddd, 1H, J= 1. 6, 7.2, 17. 2 Hz), 2.44 (ddd 
, 1H. J= 2. 8. 6.0. 16. 8 Hz). 2.68 (ddd, 1H. J= 5. 2. 6. 4 Hz), 3.84 (dt, 1 
H, J = 5. 2, 6.0 Hz), 4.23 (ddt, 1H, J= 1.6, 6.4, 6. 8 Hz), 5.18 (dt, 1H, 

15 J= 1.6, 10. 0 Hz), 5.21 (dt. IE J = 1. 6, 16. 0 Hz), 5.73 (ddd, 1H, J = 6. 
8, 10.0, 16.8 Hz); HREIMS C„H„0 3 Si 2 (M + ) Itll 410.2673, fiiJJtffl 410.266 
7. 

(2 1) 3S, 4R, 5R-4- (2' -tFa^ylfW -3, 5-^- (t 
ert-y^JVv^^;i/->U;i-^-» -*>7 h- 1 -x>- 7 -- f> (3S. 4R, 5R-4 
20 -(2' -Hydroxyethy.l)-3, 5-d i-(ter t-bu ty 1 d ime thy 1 s i 1 y 1 oxy) -oct-l-en-7-yne ft 
£-#12 2) <D&j& 

tt&QiZ 1 (157 mg, 383 wmol) £**/-;K2.0 mL) ^»*L0*CtC^ 
Ltc<D-£>7km<k*'ymj-h ] )'yAm. 0 mg, 741 /zmol)£Jjn;L, ■£■<*> 3; *<DiB£g 
■VWftmMWlsfzo KSRSSjSCSUfcCD^yl^x-TJKlOO mDT^IR 
25 U 7K:te«kt«6fn£&7KlO mL-roT3Hl^t#Lfe 0 tKJU&^x^Ux— (l 
0 mL)T3[ElttttlU 9c\Z'&t>tlfzJL—y L )imt'g>tm:. VSSL^if^^ AT^ 

1:9) &fi$lft<D7;U:3-Jl/#:T&&te^2 2 (129 mg, 

82 30 
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[a] 20 D 1-40 (c 1.00. CHC1 3 ) ; 'H NMR (400 MHz, CDC1 3 ) <5 0.08 (s. 6H), 0. 
10 (s. 6H). 0.90 (s, 9H). 0.91 (s, 9H). 1.67 (m. 2H). 2.03 (t. 1H J= 2. 
8 Hz), 2.29 (tt, ia J= 6. 0. 6. 8 Hz), 2.36 (dd. 1H. J= 6. 0, 16. 4 Hz), 2. 
01 (t. 1H, J= 2. 4 Hz). 2.04 (ddt. 1H, J= 4. 8, 5.6, 7. 2 Hz), 2.41 (ddd. 1 
5 H. J= 2. 4. 5.6, 17. 2 Hz), 2.45 (ddd, 1H. J= 2. 4. 5.6. 17. 2 Hz), 2.93 (bs 
, 1H). 3.65 (m. 2H), 3.85 (q. 1H. J = 5. 6 Hz), 4.27 (ddt. 1H. J= 1.2, 4. 
.8, 6. 8 Hz). 5.18 (dt. 1H. J= 1.2. 10. 8 Hz). 5.21 (dt. 1H. J = 1. 2. 17.6 
Hz), 5.86 (ddd. 1H. J= 6. 8, 10.8, 17. 6 Hz). 
(2 2) 3S, 4R, 5R-4- (2* -tert--^;i^pWUvU;i^4^x^ 




10 )l) -3. 5-zS- (tert-T/^^^UvU^^v-) —*9h-l-JL>- 
7-<> (3S, 4R. 5R-4-(2'-tert-Butyldimethylsilyloxyethyl)-3, 5-di-(tert-b 
utyldimethylsi lyloxy)-oct-l-en-7-yne 4tafy)2 3) co-^-^c 

1 9 t m VXmz£ 0 {£%m 2 2 (60. O rag. 1 46 ul mo 1 ) <b 

->U )\,3L— x;WfcT&£fc£-i$j2 3 (59. 0 mg, 78*) £t#fc„ 

15 [a] 20 D 0.90 (c 1.00, CHC1 3 ); 'H NMR (400 MHz. CDC1 3 ) 5 0.03 (s. 3H), 0. 

04 (s. 6H). 0.05 (s. 3H). 0.07 (s. 3H). 0.90 (s, 3H), 0.89 (s. 27H), 1.5 

5 (m. 2H). 1.84 (ddt. 1H. J= 3. 6, 5.2. 6. 4 Hz), 1.95 (t. 1H, J= 2. 8 Hz), 
2.36 (ddd. 1H. J= 2. 8. 6.4. 16. 8 Hz). 2.41 (ddd, IR J= 2. 8. 6.4. 16.8 

Hz). 3.57 (dt, 1H J= 6. 4, 8. 4 Hz), 3.69 (dd, 1H, J- 6. 4. 10. 0 Hz), 4.01 
20 (dt, 1H, J= 3.6, 6.4 Hz), 4.13 (t, 1H J - 6. 4 Hz). 5.11 (d, 1H, J= 10. 

4 Hz). 5.17 (d, 1H. J= 17. 2 Hz), 5.82 (ddd, 1H. J= 6. 4. 10.4. 17. 2 Hz). 
(2 3) 3S, 4R, 5R-3, 5-v- (\erl-y^)VP^^)V^ U 

h- 1 -X>- 7 — T > (3S. 4R. 5R-3. 5-Di- ( ter t-buty ldim 

ethylsilyloxy)-4-ethyl-oct-l-en-7-yne ita^}2 4) (D&tfx. 
25 ^-a#l2 2 (100 mg. 243wmol)^> ? ^nn/^> (2.0mL)tCj^U DMAP (7 

4.0 mg. 606 umo\)*tin&tz.zn&QX:iZlfcnLmL<m&LtefrZ2-*i'^U 

>£7D'JK (106 mg. 485 wmol) < 0 £lJU7l : £<D£$i<DU&T*l2mmm. 

Wl>fco ^tS:yIf;i/X- t\>K100 mDTfUL, 7jcfeJ;l>'^fn^7KlO m 

L-ro-C3lHl?5fe#Lfe. TtcJISri/X^x-T^ (10 mL) T3[Hltt£tJU 9t\Z.%h 
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7;^>X7fJ^yl^X-f^ (2. 0 mOizmML. 0X:\Z&mLfZ(D*> 
. LAH (U^iTJ^^A/W K^-f K) (46. 0 mg. 1. 20 wmol) < D 

Stt£& figfDtaft 7 >^X^? A**g»c*5<fc fi&f n&ifcK 1 0 mLT 3 lEl?5fc# L fc„ 

tkss^x^ux-^u do rnDx^mmthL^izm^nrc^-^jimt^t)^ 

^77^- <lWfcX3W\*1*-> 1:100) TttSIU ^6?ft«©enyne*|cT* 
2 4 (77. 0 mg. 80 %) 

[a] 20 D 1.95 (c 1.00, CHC1 3 ); 'H NMR (400 MHz. CDC 1 3 ) 6 0.03 (s, 3H). 0. 

05 (s, 3H), 0.07 (s, 3H). 0.09 (s, 3H). 0.89 (s, 18H). 0.94 (t. 3H, J= 7 
15 .6 Hz), 1.36 On, 2H), 1.68 (ddt. 1H. J= 3. 6. 5.2, 6.0 Hz). 1.95 (t, 1H. 

J= 2. 8 Hz), 2.39 (ddd. 1H, J= 2. 8. 6.4, 16. 8 Hz). 2.42 (ddd, 1H, J= 2. 8. 
6.4. 16.8 Hz). 4.01 (dt, 1H, J= 3. 6. 6. 4 Hz), 4.14 (ddt. 1H, J= 1. 2, 5. 

2, 7. 2 Hz). 5. 08 (dt. 1H. J= 1.2. 10. 4 Hz), 5.14 (dt, 1H, J= 1.2, 16. 8 Hz 

), 5. 86 (ddd, 1H. J= 7. 2, 10. 4, 16. 8 Hz). 
20 (2 4) 3S, 4R, 5R-3, 5-i?- (tert-7^JI/S^^;i^>U;!/^->) 

-4- (2' -y77X^W -^h-l-X>-7-<> (3S, 4R. 5R-3. 5-D 

i- (ter t-butyldimethy Is i lyloxy)-4-(2' -cyanoethyl)-oct-l-en-7-yne -fb-n#J 

2 5) O^J& 

fc&m2 0<D^mktm^mz&V)\t&%}2 2 (129 mg. 313 tfBol)a>5as 
25 feit©xhUJ^TS§f^ll2 5 (80. 0 mg. 61X)£^&. 

[a] 20 0 1.40 (c 1.00, CHCI3) ; 'H NMR (400 MHz. CDC 1 3 ) 5 0.05 (s, 3H), 0. 
08 (s. 6H), 0.10 (s. 3H), 0.90 (s. 18H). 1.73 (m. 2H). 1.96 (q. 1H. J= 6 
.4 Hz). 2.03 (t, 1H. J= 2. 4 Hz), 2.38 (ddd. 1H, J= 2. 4. 6.0. 16. 8 Hz). 2 
.43 (ddd. 1R J= 2. 4, 4.8, 16. 8 Hz), 2.50 (dt. 2H. J- 4. 0. 8. 4 Hz). 3.88 
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(dt, 1H, J= 4. 8. 6.0 Hz), 4.18 (tt. 1H, J= 1.2, 6.4 Hz), 5.19 (dt, 1H, 
J = 1. 2. 10.4 Hz), 5.25 (dt. 1H. J= 1.2, 17. 2 Hz), 5.80 (ddd, 1H, J= 6.4 
. 10.4. 17.2 Hz) ; HREIMS C 23 H„0 2 NSU (MO ff-gfig 421.2814. mfeM 421.28 
12. 

5 (25) 3S, 4R, 5R-3, 5-v?- (.lerl-Zf^JVz/tT-JVzsV frttis) 
-4- (3* -fu/^-)l) h- l -x>- 7 -<> (3S. 4R, 5R-3, 5-D 

i-<tert-butyldimethyls i ly loxy) -4-(3' -propanal)-oct-l-en-7-yne ffc-£-#j2 6 
) 

it^2 1 <Dfri%mtfflCJjmz£V - h *J )UfoX&Z>it&W2 5 (80. 0 mg. 
10 190 MmoD^^^SfitftttOT^^k H#T**<t'&<fe2 6 (71. 0 mg, 89 SI!) £ 

[a] zo D 0.37 (c 1.00. CHC1 3 ); 'H NMR (400 MHz. CDC1 3 ) 6 0.04 (s. 3H), 0. 

06 (s. 3H). 0.07 (s. 3H). 0.10 (s, 3H). 0.89 (s. 18H). 1.69 (m. 2H). 1.8 

7 (ddt, 1H, J= 5. 2. 5. 6. 6.0 Hz). 1.87 (ddt, 1H, J= 5. 2, 5.6, 6.0 Hz), 1 
15 .99 (t. IR J= 2. 8 Hz). 2.40 (ddd. IE J= 2. 8. 6.0. 17. 2 Hz). 2.43 (ddd. 

1H, J= 2. 8. 6.0, 17. 2 Hz). 2.57 (ddd. 1H. J= 2. 0. 2.8. 6.0 Hz). 2.59 (d 
dd, 1H, 1=2.0. 3.2. 6.0 Hz), 3.94 (dt, 1H, J = 4. 4, 6.0 Hz). 4.17 (ddt. 
1H, J= 1.6, 5.6, 6. 8 Hz), 5.14 (dt. 1H, J= 1.6, 10. 4 Hz). 5.25 (dt. 1H. 
J= 1.6, 17. 2 Hz). 5.80 (ddd, 1H. J= 6. 8, 10.4, 17. 2 Hz). 
20 (2 6) 3 S, 4.R. 5R-4- (3' — fc: Ko + y^D \fi)V) -3, 5-iS- 
{ieW-ZfJ-frVt^VW) -t^h-l-I>-7 — f> (3S. 4R, 5 

R-4-(3' -Hydroxypropyl)-3, 5-di-(ter t-bu ty 1 d ime thy 1 s i ly 1 oxy) -oc t-1 -en-7-yn 
e <k-£iW2 7) <D£tJ& 
\\&m2 2©-&j£ft£Hi;3FJ*k:<fc&, TJl^fc: YVFZ$>%\ } C&Sfo2 6 (71. 0 
25 mg, 167 umol)frZ>M&mVl<£>T)ln— 2 7 (70. 0 mg, 98 X) 

[a] 20 D 1.18 (c 1.00, CHClj); 'H NMR (400 MHz. CDC1 3 ) 6 0.04 (s, 3H), 0. 

06 (s. 3H), 0.07 (s, 3H). 0.10 (s, 3H), 0.89 (s, 18H), 1.39 (m, 2H). 1.5 

7 (bs. 1H), 1.66 (q, 1H. J= 6. 4 Hz). 1.85 (ddt, 1H J= 4. 8. 5.2. 5. 6 Hz) 
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. 1.98 (t, IH, J= 2. 8 Hz). 2.39 (ddd, 1H. J= 2. 8, 6.4, 16. 4 Hz), 2.43 (d 
dd, 1H, J= 2. 8, 6.4, 16. 4 Hz). 3.61 (t, 2H. J= 6. 4 Hz), 3.97 (dt. 1H. J= 
4.8. 6. 4 Hz). 4.16 (ddt, 1H, J = 1. 2, 5.6, 7. 2 Hz), 5.12 (dt, IH, J= 1. 
2. 9. 6 Hz), 5.17 (dt. 1H, J= 1.6, 16. 8 Hz). 5.84 (ddd. 1H, J= 7.2, 9.6, 
5 16.8 Hz); HREIMS C 23 H 46 0 3 Si 2 (M + ) fHFfig 426.2985, fciJJtffl 426.2977. 

(2 7) 3S, 4R, 5R-4- (3' - ter l-^y/^yij )Vttis-?u 
tf;U) -3, 5-5/- (tevl-^JUzS^T-JlisiJ Jlttis) -3-/7 ^-i- X > 
- 7 --f > (3S, 4R, 5R-4-(3'-tert-Butyldimethylsllyloxypropyl)-3. 5-di-(ter 
t-butyldimethylsilyloxy)-oct-l-en-7-yne ita^}2 8) 
10 it^2 3<D&f&fetfflCJjmz<k<0. T)Vn—)VW7:&Z>ik£:m2 7 (60. 0 
mg, 141 /xmol)*^JS6fft5K©>'U;PX— fJWTS-5jt^i2 8 (63. 0 mg. 83 

%) zntco 

[a] 70 D 1.00 (c 1.00, CHC1 3 ); 'H NMR (400 MHz. CDC1 3 ) <5 0.03 (s. 3H). 0. 

04 (s. 6H), 0.05 (s, 3H), 0.07 (s. 3H). 0.09 (s, 3H), 0.89 (s, 27H), 1.3 
15 2 (m. 2H). 1.56 (m, 2H). 1.75 (ddt, 1H, J= 4. 0. 6.4. 6. 8 Hz). 1.95 (t, 1 

H. J= 2. 8 Hz). 2.38 (ddd, 1H. J= 2. 8. 6.4. 16. 8 Hz). 2.42 (ddd. IH, J= 2 
.8, 6.4, 16. 8 Hz). 3.56 (t. 2H. J= 6. 8 Hz). 4.03 (dt, IE J= 3. 6, 6.0 Hz 
). 4.12 (dd, IH, J = 6. 4, 7. 6 Hz). 5.08 (d. IH, J= 10. 0 Hz). 5.14 (d. IH 
. J= 17. 2 Hz). 5.84 (ddd, IH, J= 7. 6, 10.0, 17. 2 Hz). 
20 (2 8) 3 S, 4.R, 5R-3, 5 - (tert-'7*^;Uv^5 L ;i/>-'J;P^ v) 
-4-ya \i)l-jri7 V- 1 -X>- 7 -<> (3S. 4R. 5R-3, 5-Di-(tert-butyld 
imethylsi ly loxy)-4-propyl-oct-l-en-7-yne it"a^S2 9) (Dd^ 
it£<M2 4<D&l&&}iW}VJjmz&<0^ T)],n-M*T*$>Z>it&V?)2 7 (70.0 

mg, 164 wmol)^e^fe^CDenyne#:'Trc5^'fb-n-^l2 9 (54. 0 mg, 80 .%) 
25 tlo 

[a] 20 D 2. 24 (c 1.00. CHC1 3 ) ; 'H NMR (400 MHz. CDC1 3 ) <5 0.02 (s. 3H). 0. 

05 (s. 6H). 0.06 (s, 3H). 0.09 (s. 3H). 0.87 (t. 3H, J= 7. 2 Hz). 0.89 (s 
. 18H). 1.27 (m, 2H). 1.36 (m, 2H). 1.76 (ddt. IH. J- 4. 0. 5.2. 6.0 Hz). 

1.95 (t, IH, J= 2. 8 Hz). 2.39 (ddd. IH. J= 2. 8. 6.4. 17. 6 Hz). 2.41 (dd 
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d, 1H. J=2. 8, 6.4, 17. 6 Hz), 3. 99 (dt. 1H. J= 4. 0, 6. 4 Hz), 4.12 (ddt, 
1H, J= 1.2, 6.0, 8.0 Hz), 5.07 (dt, 1H, J= 1.2. 10. 4 Hz). 5.13 (dt, 1H, 
1=1.2, 17.2 Hz), 5.85 (ddd, 1H, J= 8. 0. 10.4, 17.2 Hz). 
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(1) (5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, lO-tn-5, 
7, 10 (19) -3l/X^h'JX>-2-tHn^->^fJI/-l, 3, 2 5- 
((5Z. 7E)-(1S, 2S. 3R, 20R)-9. 10-Seco-5, 7. 10(19)-cholestatriene-2 
-hydroxymethyl-1, 3, 25-triol f^|i3 1) (D^jsE 
5 i/"j;VX-f;Wl?*5{b^« 1 9 (20. 0 mg, 39. 1 Ainol) £5£ ( I ) Kl&^T 
, R'*«4-t F n ^ y - 4 - ^ f ;K >f jl/STS 5 t'ZJl/^ n 5 H 3 0 (20. 0 
mg. 58. 0 tfmol)££h»JX^H/7 , a>/HUx>(3:l. 2. 0 mL) tCig^U hU 
x (^^:>> f U^>T-fe h» -vn^wj* (o) -^na^i/Aft-Mi (4. 

0 mg, 3. 86 #mol) t > U 7x~MX7^ >(10. 0 mg, 38. I. wmol) &m7Lfc<, 
Ltt^&m^. »i^D7h^77^- (P^X^;U/^\=Mt> 1:4) Tr&^oS 

{£§l#:£:*#y— ;K2. 0 mLM;:igfl¥U or (C&*PL/t (£>-£(+) -10-#> 7 z — 
15 7Jl/*>^(10. 0 mg. 43 tfmol)SftI^.fc. -?-OSS©iaSTl^ra^^Ufc©-& 

SW*43«kt«6?nft!67Kl. 0 mL-f^T 3®i5te#Lfc. 7KJi£§^x?;i/ (2 mL) 
T3IIlJ*mU 3fcfc»snfc W««i^t>-&. ffiB^HJtfATfe*!ft^ ttft, 
ii^fL/to SSS»i^P7h^77^"- (§mx^)lV\=Mt> 1:4) TffflMb 

20 . MfeHfr©^.^ 3 1 (7. 0 mg, 40 %)&%tz. 

[a] 20 q 12.95 (c 0.0085. CHC1 3 ) : 'H NMR (400 MHz. CDC1 3 ) 6 0.53 (s. 3H), 
0.94 (d, 3H, J= 6. 8 Hz). 2.31 On, 2H), 2.67 (dd, 1H, J= 4. 4. 12. 8 Hz), 
2.73 (bs, 1H). 2.84 (m. 1H). 4.01 (m, 2H), 4.24 (m, 1H), 4.47 (bs, 1H), 
5.02 (d. 1H. J= 2.0 Hz), 5.30 (d, 1H, J= 2.0 Hz). 5.98 (d, 1H, J= 10.8 H 

25 z), 6.45 (d. IH. J= 10.8 Hz) ; HREIMS C 2S H 44 0 3 (M*-H,0) fHWot 428.3290, 
Mfem 428. 3287. 

(2) (5Z, 7E) - (IS, 2S, 3R, 2 O R) -9, lO-t^-5, 
7, 10 (19) -=3l/X^h'JX>-2- (2' -tHa+ylfJW -1, 
3, 2 5 - ;V ((5Z. 7E)-(1S, 2S, 3R, 20R)-9. 10-Seco-5. 7, 10(19) -choles 
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tatriene-2-(2'-hydroxyethyl)-l. 3. 25-triol ik1S%0 3 2) (Di$j& 

<k&m3 i<v&fcmtmcjjmz£QisV)i,j:-^M*T*&zik&'®>2 3 (25 

.Omg, 47.5 um\)fr<b$k&mW<Dit^W)3 2 (8. 5 mg, 39 %) 
[a] 20 p 13.85 (c 0.00722, CHC1 3 ) : 'H NMR (400 MHz, CDC1 3 ) 6 0.53 (s, 3H) 
5 ,0.94 (d, 3H, J= 6. 4 Hz). 2.26 (dd. 1H, J- 8. 0, 12. 8 Hz), 2.53 (bs. 1H) 
. 2.66 (dd, IE J= 4. 0. 13. 2 Hz). 2.83 (m. 1H). 3.79 (m. 2H). 3.94 (m. 1 
H), 4.37 (d. 1H. J= 2.0 Hz). 5.02 (d. 1H. J= I. 2 Hz), 5.30 (bs. 1H), 6.0 
1 (d, 1H. J= 10.8 Hz). 6.40 (d. 1H. J= 10.8 Hz) ; HREIMS C J9 H 48 0 4 (M + ) fh 
Sffi 460. 3553, Sfettt 460. 3557. 

10 (3) (5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10--fe3-5, 
7, 10 (19) -zni/X^ HJx>-2 - (3' -tKa^yyntVW -l 
, 3, 2 5- h'Jt-Jl/ ((5Z. 7E)-(1S. 2S. 3R, 20R)-9, 10-Seco-5. 7, 10(19> -chol 
estatriene-2-(3' -hydroxypropyl)-l, 3. 25-triol fc-g-^3 3) 
ffr&«j3 KDG&miimttffiZ&Q* xUJUX-^MfcT&Sffc^B^ 8 (2 

15 5. Omg, 46. 3 Atmol)*^Mfi@ft:T*S'fk-&«!3 3 (7. 2 mg. 33 %) £#fc= 

[a] 20 D 161.29 (c 0.00186, CHC1 3 ) ; 'H NMR (400 MHz, CDC1 3 ) 6 0.53 (s. 3 
H). 0.94 (d, 3H, J= 6. 4 Hz). 2.25 (dd, 1H. 1=8.4, 13. 2 Hz), 2.66 (dd. 1 
H, J= 4. 0, 13.2 Hz), 2.83 (m, 1H), 3.70 (t, 2ft J= 5. 6 Hz). 3.90 (dt, 1H 
. J= 4.0. 8.0 Hz). 4.38 (d. 1R J= 3.6 Hz), 5.00 (d. 1H. J= 1.6 Hz), 5.2 

20 8 (d, 1H. J= 1.6 Hz), 6.00 (d, 1H, J= 11.2 Hz), 6.40 (d, 1H. J= 11. 2 Hz) 

(4) (5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10— feU-5, 
7, 10 (19) -Hl/X^HJx>-2-X5P;U- l, 3, 2 
((5Z, 7E)-(1S. 2S. 3R, 20R)-9. 10-Seco-5. 7, 10(19)-choles tatriene-2-ethyl-l. 3 
25 .25-triol it^3 4) <D&f& 

<t&V0 3 KD&f&mtmCJjmz&V. enyne&T&£{fc£-^2 4 (30. 0 mg. 7 
5. 8 mol) A>£a&fiH#fl>ffr&«|3 4 (6. 8 mg, 20 %) &%fco 
'H NMR (400 MHz, CDC1 3 ) 5 0.53 (s, 3H), 0.94 (d, 3H, J- 6.0 Hz). 0.95 ( 
t. 3H, J= 7. 2 Hz). 2.24 (dd. 1H. J= 8. 8. 12. 8 Hz). 2.66 (dd, 1H, J= 4. 0. 
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13.2 Hz), 2.83 (m. 1H). 3.89 (m, 1H). 4.37 (bs, 1H). 4.99 (d. 1H, J= 1. 
6 Hz). 5.27 (bs, 1H), 6.00 (d, 1H, J= 11.2 Hz), 6.40 (d, 1H, J= 11. 2 Hz) 
; HREIMS C 29 H 48 0 3 (M 4 ) WrMM 444. 3603. jft'J^M 460. 3604. 

(5) <5Z. 7E) - (IS, 2S, 3R, 2 0 R) -9, 10— fen-5. 
7, 1.0 (19) hUX>-2 -7°Otf;U- 1, 3, 2 5-h'Jt- 

)V ((5Z, 7E)-(1S. 2S, 3R, 20R)-9, 10-Seco-5, 7, 10(19)-cholestatriene-2-propyl- 
1. 3, 25-triol {t£-#j3 5) <D£-J& 

<b^3 lOO'&^ilWIC^Sfw^O, enyne^T^^{b^2 9 (30.0 mg, 7 
3. 2 Mmol)a»&&6H#©ffc'&4&3 5 (6. 2 mg, 18 

'H NMR (400 MHz, CDC1 3 ) 5 0.53 (s, 3H), 0.94 (d. 3H, J= 6. 4 Hz). 1.01 (t 
. 3H. J='6. 8 Hz). 2.24 (dd, 1H, J= 8. 8, 12. 4 Hz). 2.66 (dd, 1H. J- 4. 0, 
13. 2 Hz), 2.83 (m, 1H). 3.89 (m, 1H). 4.39 (bs, 1H), 4.99 (d, 1H, J= 1.6 

Hz). 5.27 (bs. 1H), 6.00 (d, 1H. J= 11. 2 Hz). 6.40 (d, 1H, J= 11.2 Hz). 

; HREIMS C 30 H 50 0 3 (M + ) th^flt 458. 3760, MfeM 458. 3755. 

mmmi) ¥?^>*du±.-7?- (vdr) ^ms-sum 

^7vWl a, 2 5 -^t H n^y t'^ S >D 3 §t^ t7fli^ft 
frZmXL (lot. 110431), 1 T>~7°)V m2 5mg) £0. 0 5M 
'J>fiO. 5M*'J5Ag«SS (pH7. 4) 5 5m 1 (I^fflittu t^bfe, 
€-@Zi^<Dla, 2 KD + y t*^ 5 >D 3 SfcW«^tl3 1-3 5 

©X^y— ;U^i£.5 0 At 1 £Mz7^— 0 0 w 1 (0. 2 3mg^>A^ 
Jt) iSSiaif 1 W^l/'f >*i^-> 3 > Ifcg, [ 3 H]-la, 25- 
Ka*^l£*S >D 3 £Si&«g(). 1 nM£ft£«fc3lC;!in;*.T. 4'CT?- 
m-i >^rn.^— is* yVTc 0 

m^ttm^CD [ 3 H] -la, 2 5- yhFo + yh^5>D 3 ^St5fc 
#>t, OT^ f h 7 >SIf 1 4tt 3 OfrHffl&LTjS'iMNi 
Lfc (3O0Orpm. 10^1) „ f (DJ:«5 O O u 1 £9 . 5ml0ACS 
- I I (Amersham. England) £jg-&U a#tf£tt£$J£l,£: 0 

*f29Mfc'&«!l3 1~3 5 0VDR^g^tt(l 5 O 1 a, 

2 5-yth*D+yh^5>D 3 ^l O O £Lfc£#©JfcT^LMiLfc 0 
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mmm. 1 ~ 1 5 otafnug^^TK^s^^L, 
R 2 «Kit i~io <nimmmmm{&km&&&L* ymm. ;\wf>m=?* 

2. H&a; (II) : 
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(II) 



3. — JSSjS (III) : 



41 



WO 01/16099 



PCT/JP00/05743 




(III) 



<5£4«, RM41~3fiO*Bta&*fctt««Snfc*K»T?Wft$nT^Tfe«fcV^ 

mmWi 1-1.5 ©fi&ftJlIljfi^ft;*St££^U 

y7/S, tiJ^n^yS, 75/1, 7 S 

tHo+y^S, tHD4y^>fJH, tHn+y^yJH, x^;Ug 

5. R'^M-t Fn^>-4-*3^^>^l/ST&<5> If 1 ifi*> 4 Ojlff 

6. (5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10— fen- 5. 

7. 10 (19) -nl/X^h'jX>-2-tFD^y^^l/- 1, 3, 2 5- 
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(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10— 7, 1 
0 (19) -3l/^h'Jl>-2- (2* -th'o+i/ifJW -l, 3, 2 

5 — hj ;k 

5 ( (5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10— feZI-5, 7, 1 
0 (19) -nl/^h'Jl>-2- (3* -tHo^n^) -i, 3, 
2 5 - h U *-;k 

(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10— feS-5, 7, 1 
0 (19) -nkX^ b-UX>-2 - (4' -hFP + y^JW -1, 3, 2 
10 5 - h U 3-— ;k 

(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, lO-tn-5, 7, 1 
0 (19) -3lxX^hUX>-2- (5' -th'O + yWJW -1, 3. 

25-h'J 3-— ;k 

(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10— fen-5, 7, 1 
15 0 (19) -3kX^hUX>-2- (6' -tHo^y^yJW -1, 3, 
25-h'J 3"— Jk 

(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10-t3-5, 7, 1 
0 (19) -3l/^h'Jl>-2-I^-l, 3, 2 5-h>Jt-;k 
(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10--feH-5, 7, 1 
20 0 (1 9) h'JX>-2-^Dti;U- 1, 3, 2 5-h'Jt-;k 

(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10— fen-5, 7, 1 
0 (19) -□l/X^h'JI>-2-^-l, 3, 2 5-h'Jt-JK 
(5Z, 7E) - (IS, 2S. 3R, 2 0 R) -9, 10— feU-5. 7, 1 
0 (19) -3kX^S'JX>-2-^>^-l, 3, 2 5- h'Jt-)K *5 
25 cklX, 

(5Z, 7E) - (IS, 2S. 3R, 2 0 R) -9, 10— fcn-5, 7, 1 
0 (19) -nkX^ h'JI>-2-^->^- 1, 3, 2 5-MJst— ;P 
*5/«4»^f.llRSn*flS^I!lT»5, W*3Sl8Htt<7)t:^S>DSigH*. 
7 . ftJ&M 1 6 ©Mn^ 1 ^(IIBtgOh'^ 5 >D1§I||#:£W^J&#<!: LT 
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